Type 5 phosphodiesterase inhibitors in the treatment of erectile dysfunction and cardiovascular disease.
Since the discovery of sildenafil in 1989 as a highly selective inhibitor of the phosphodiesterase type-5 (PDE-5) receptor, 2 additional PDE-5 inhibitors, tadalafil and vardenafil, have emerged as safe and effective treatments of erectile dysfunction (ED). Enzymes in the PDE family catalyze the hydrolysis of the intracellular signaling molecules cyclic adenosine monophosphate (cAMP) and cyclic guanosine monophosphate (cGMP), which is the second messenger of nitric oxide (NO) and a principal mediator of smooth muscle relaxation and vasodilation. Sildenafil was initially introduced for clinical use as the result of extensive research on chemical agents targeting PDE-5 that might potentially be useful in the treatment of coronary heart disease. Erection is largely a hemodynamic event, which is regulated by vascular tone and blood flow balance in the penis. Endothelial dysfunction, an early component of atherosclerosis, may inhibit a vascular event such as erection and is rarely confined to the arteries supplying blood to the penis, but more likely occurs throughout the vascular bed. In addition to the effects of the NO-cGMP signaling pathway on cavernosal smooth muscle, clinical findings have suggested that vascular tone in the pulmonary, coronary, and other vascular tissues expressed by PDE-5 is also influenced by this signal transduction mechanism. This has led to the emergence of novel therapeutic indications for sildenafil over a range of cardiovascular conditions that are either well-established risk factors or comorbidities with ED. Recently, the U.S. Food and Drug Administration approved sildenafil as an orally active therapy for the treatment of primary pulmonary hypertension. The drug will be marketed under the trade name of Revatio, not Viagra, the name used for the ED indication. The approved dose for primary pulmonary hypertension is 20 mg 3 times daily.